Cleavage of proteoglycan aggregate by leucocyte elastase.
The partial degradation of proteoglycan aggregate by human leucocyte elastase yielded products that banded with Mr 190,000, 140,000, 88,000, and 71,000 when analyzed by sodium dodecyl sulfate (SDS)-polyacrylamide electrophoresis. Analysis of these bands revealed that the 190,000- and 140,000-Da bands contained chondroitin and keratan sulfate stubs and had N-terminal amino acid sequences corresponding to a sequence starting at residue 398 of the core protein of rat or human aggrecan. With increased time of digestion, the staining intensities of the 190,000-, 140,000-, and 88,000-Da bands decreased relative to the 71,000-Da band. Analysis of the 88,000- and 71,000-Da bands showed that they contained peptides substituted only with keratan sulfate stubs and that each band contained two peptides with different N-terminal sequences. One of these corresponded to a sequence that started at residue 398 of rat or human aggrecan and the other to the N-terminal sequence of bovine aggrecan. Under conditions of complete digestion, bands of 71,000 and 56,000 Da which contained only keratan sulfate stubs were observed on SDS-polyacrylamide electrophoresis. The 71,000-Da band was shown to have a single sequence similar to that starting at residue 398 of human and rat aggrecan and thus represents the globular domain 2 (G2) of the core protein of aggrecan. The 56,000-Da band was shown to have a sequence similar to that of the N-terminal sequence of bovine aggrecan indicating that this peptide corresponds to the globular domain 1 (G1) of the molecule. These results suggest that leucocyte elastase cleaves the core protein of aggrecan between valine 397 and isoleucine 398, which are located in the interglobular domain linking the G1 and G2 domains of the core protein of aggrecan. Further digestion of the proteoglycan aggregate with elastase resulted in the cleavage of the core protein within the chondroitin sulfate attachment domains.